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57 ABSTRACT 

Each of a number of remote subscriber telephones is 
connected through its own pair of lines, including 
ground lines, to a central office in the usual way. Each 
of many or all of the subscriber telephones has near it a 
special subscriber end equipment for doing a local job 
and connected across the related subscriber telephone. 
In the central office where the ground lines merge into 
a ground line going to one side of the standard direct 
current battery, supplying the remote subscriber tele 
phones, there is a modulator in series in the ground line 
and effective to vary the voltage across the regular line 
pairs at a frequency or frequencies other than the voice 
frequency range but effective to actuate all of the spe 
cial subscriber end equipments. 

16 Claims, Drawing Figure 
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1. 

SIGNALLING ARRANGEMENT FOR TELEPHONE 
EQUIPMENT 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

None. 

BRIEF SUMMARY OF THE INVENTION 

A telephone system has a plurality of remote sub 
scriber telephones each connected to a central office 
through the usual voice frequency lines. The various 
remote telephones are particularly connected by those 
lines to a common electrical battery at the central of. 
fice. Adjacent each one of all or many of the subscriber 
telephones at the subscribers' locations there is also 
provided an individual responsive device. Each such 
device is locally connected in circuit with the respec 
tive subscriber's telephone. Each such remote respon 
sive device is thus electrically connected to the central 
office electrical battery. A signal supplied by a modulat 
ing device at the central office and connected through 
the battery line and lines produces a corresponding 
response in the responsive devices at the subscribers' 
locations. The central office modulator and the sub 
scribers' responsive devices operate at other than the 
voice frequencies normally transmitted to and from the 
subscribers' telephones by the mentioned, usual lines. 

BRIEF DESCRIPTION OF THE DRAWING 

The FIGURE is a diagram showing a typical central 
office arrangement with standard telephone connec 
tions into and away therefrom to remote subscribers' 
telephones and showing in the central office a special 
modulator effective through the battery lines and effec 
tive at other than voice frequencies upon special sub 
scriber equipment adjacent the subscriber telephones. 

DETALED DESCRIPTION 

In order to utilize a standard telephone communica 
tion system for the purpose of handling additional com 
munications other than normal conversational or voice 
messages, there is provided an especial arrangement in 
connection with the common battery at a typical central 
station; for example, a means at the battery of impress 
ing a non-voice signal on the usual voice circuits for 
effect upon special responsive units at the subscribers' 
locations. 

In the usual case, the central office 6 is of a represen 
tative character having a central office switch mecha 
nism 7 of a standard kind. This is connected by trunks 8 
and 9 extending from the central office switch mecha 
nism 7 to remote stations of a similar nature. Messages 
are transferred substantially at voice frequencies back 
and forth between the remote offices or stations and the 
central office 6. The central office switch mechanism 7 
is supplied with operating electricity from a direct cur 
rent battery 11, usually of about 48 volts, located nearby 
in the central office 6. The battery 11 is joined by leads 
12 and 13 having connectors 14 and 16 to the central 
office switch 7 in the customary way. 
A number of voice message connections are made, 

perhaps as many as ten thousand, from the central office 
switch 7. These numerous connections are represented 
herein by a couple of tokens. For example, connectors 
18 and 19 form an individual pair that extends through 
line equipment 21 and is extended through talking and 
ringing conductors 22 and 23. These in turn extend 

5 

O 

15 

20 

25 

30 

35 

45 

SO 

55 

65 

2 
between the central office 6 over a substantial distance 
to continuing conductors 24 and 25. The latter are 
joined in the standard way to an ultimate subscriber's 
telephone 26 at a remote location; for example, at his 
dwelling. 

Similarly, and as another example, there extend from 
the central office switch mechanism 7 a similar pair of 
conductors 27 and 28 going to and through line equip 
ment 29. From there a tip connector 30 and a ring con 
nector 31 travel through a substantial distance to similar 
conductors 32 and 33. These are joined to another, 
typical subscriber's telephone 34 at a point remote from 
the central office 6. 

Pursuant to ordinary practice, the lead 13 or battery 
conductor has a branch 36 extending through the line 
equipment 21 and so is effective upon the telephone 26. 
There also is a branch 37 or extension. This is effective 
through the line equipment 29 upon the telephone 34. A 
particular change from ordinary practice is made pursu 
ant to this invention. That is, the other lead 12 from the 
battery 11, instead of going directly to the line equip 
ment 21 and the line equipment 29, extends particularly 
to a special voltage modulator 38. This element 38 is in 
series with the lead 12 or conductor and also with a 
conductor 39 having one branch 41 to the line equip 
ment 21 and another branch 42 to the line equipment 29. 
The modulator 38 is effective, preferably through a 

control 40, to vary the voltage in the connected lines 
between values slightly above and slightly below the 
normal voltage (usually 48 volts) across the battery 11. 
Particularly, the modulator is able to vary such voltage 
at a frequency or at frequencies distinct from the nor 
mally occurring audible frequency or frequency range. 
Stated differently, the voltage variation due to opera 
tion of the modulator 38 is at a frequency within an 
inaudible range. This small, inaudible voltage variation 
is imposed, in one instance, through the mentioned 
circuitry, particularly upon the line equipment 21 and 
upon the conductors 22 and 23 as well as 24 and 25. This 
voltage, varied at an extra-audible frequency, is effec 
tive upon special end equipment 43 at or near the loca 
tion of the subscriber's telephone 26. The equipment 43 
is joined by a conductor 44 to the conductor 24 and by 
a conductor 45 to the conductor 25, and so is in shunt 
with the telephone 26. 

Similarly, and simultaneously, any voltage variation 
due to the modulator 38 is also effective upon the line 
equipment 29 and upon the connectors 30 and 31 and 
the conductors 32 and 33. It is thus also effective upon 
a subscriber's end equipment 46 or set located close to 
the subscriber's telephone 34, the equipment 46 being 
joined by a conductor 47 to the conductor 33 and by a 
conductor 48 to the conductor 32. 
Thus, when the modulator 38 is activated through the 

control 40, it varies the voltage across the lead 13 and 
the conductor 39, as well as across the extension 37 and 
the branch 42. That voltage variation is thus ultimately 
and simultaneously effective upon the special equip 
ment 43 and special equipment 46. The voltage varia 
tion is too small or too distinct to make any consequen 
tial or disruptive voltage variation at audible frequency 
on the telephones 26 and 34. 
With this arrangement, and without interfering with 

the usual or customary operation of the central office 6 
and the telephones 26 and 34, a variation in the voltage 
due to the modulator 38 is simultaneously effective 
upon all of the individual responsive devices 43 and 46 
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at the various subscriber's premises. This unique signal 
is distributed without substantially interfering audibly 
with the operation of the telephones 26 and 34 or with 
out substantially interfering with their operation at all. 
With this arrangement, the end equipment 43 and 46 

can be utilized to control devices located adjacent the 
individual phones 26 and 34 or elsewhere, usually on the 
subscriber's premises. Such devices can be, for example, 
temperature controls or various start-and-stop mecha 
nisms. Furthermore, the control from the modulator 38 
at the central office 6 over the various telephone lines 
connected to instruments, such as 26 and 34, remote 
from such office is accomplished with only a little extra 
equipment at the control office and at the remote prem 
ises and without in any wise directly using or adversely 
affecting or being detected in the normal voice commu 
nicating frequencies and without in any way adversely 
affecting the central office switching mechanism 7, 
which operates in an entirely normal way. 
While all of the telephone subscribers may be simulta 

neously signalled by operation of the modulator 38 
within one non-acoustic and non-audible voltage range, 
it is also possible to utilize closely related but differing 
frequencies of voltage range variation across the modu 
lator. Each such range can afford a response in one or 
related ones of the subscriber's end equipments 43 re 
sponsive solely to that range without affecting the other 
subscriber's end equipment 46 which is responsive only 
in a slightly different range. 

It is also quite feasible to employ more than one mod 
ulator, the individual modulators being connected to 
different blocks of end equipments or different natures 
of end equipments, but all using the normal telephone 
equipment for transmission of signals other than voice 
signals and perhaps of various different coded charac 
ters. This may include time division multiplexing and 
coded patterns of tones outside the voice frequency 
range. 

In general, in addition to the installation of various 
special devices, such as 43 and 46, at the subscribers' 
premises, the only substantial change required for the 
above and other related new effects is the installation in 
the central office of a modulator or modulators and 
attendant controls in connection with the central bat 
tery 11. 

I claim: 
1. A signalling arrangement for use with a telephone 

system having a plurality of subscriber telephones indi 
vidually connected by voice frequency lines to a central 
office exchange and connected by battery lines at the 
central office exchange to a common electrical battery, 
comprising: 

a plurality of individual response devices each lo 
cated adjacent a related one of said subscriber tele 
phones, means for connecting each of said respon 
sive devices in circuit with the respective one of 
said related subscriber telephones, means for ampli 
tude modulating said battery lines at a non audible 
frequency recognizable by said responsive devices, 
and means for connecting said modulating device 
through said battery lines at the central office ex 
change to said voice frequency lines for recogni 
tion by said responsive devices. 

2. a signalling arrangement as in claim 1 in which said 
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modulating device is in series between said battery and 
said telephones. 

3. A signalling arrangement as in claim 1 in which 
each of said responsive devices is in parallel with the 
related one of said subscriber telephones. 

4. A signalling arrangement as in claim 1 in which 
said signal is substantially distinguished from the normal 
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4. 
voltage of said battery and from battery voltage 
changes at said voice frequency. 

5. A signalling arrangement as in claim 1 in which 
each subscriber telephone and the related one of said 
responsive devices is at the subscriber's premises and 
remote from said central office at which said modulator 
is located. 

6. A signalling arrangement as in claim 1 in which 
said modulating device changes the voltage of said 
battery only in an amount permitting substantially nor 
mal operation of said subscriber telephones. 

7. A signalling arrangement as in claim 1 in which 
said signal recognized by one of said responsive devices 
is at one chosen frequency other than voice frequency, 
said signal recognized by another of said responsive 
devices is at another chosen frequency other than said 
voice frequency, and said modulating device is effective 
to supply signals at said chosen frequencies. 

8. A signalling arrangement as in claim 7 in which 
said modulating device is effective to supply signals at 
either of said chosen frequencies. 

9. A signalling arrangement for use with a telephone 
system having a plurality of subscriber telephones indi 
vidually connected by voice frequency lines to a central 
office exchange and connected by battery lines at the 
central office exchange to a common electrical battery, 
comprising: 

a plurality of individual responsive devices each lo 
cated adjacent a related one of said subscriber tele 
phones, means for connecting each of said respon 
sive devices in circuit with the respective one of 
said related subscriber telephones, means for ampli 
tude modulating said battery lines at a non audible 
frequency to provide different coded patterns to 
respective groups of correspondingly coded re 
sponsive devices associated with said telephones, 
and means for connecting said modulating device 
through said battery lines at the central office ex 
change to said voice frequency lines for recogni 
tion by said responsive devices. 

10. A signalling arrangement as in claim 9 in which 
said modulating device is in series between said battery 
and said telephones. 

11. A signalling arrangement as in claim 9 in which 
each of said responsive devices is in parallel with the 
related one of said subscriber telephones. 

12. A signalling arrangement as in claim 9 in which 
said signal is substantially distinguished from the normal 
voltage of said battery and from battery voltage 
changes at said voice frequency. 

13. A signalling arrangement as in claim 9 in which 
each subscriber telephone and the related one of said 
responsive devices is at the subscriber's premises and 
remote from said central office at which said modulator 
is located. 

14. A signalling arrangement as in claim 9 in which 
said modulating device changes the voltage of said 
battery only in an amount permitting substantially nor 
mal operation of said subscriber telephones. 

15. A signalling arrangement as in claim 9 in which 
said signal recognized by one of said responsive devices 
is at one chosen frequency other than voice frequency, 
said signal recognized by another of said responsive 
devices is at another chosen frequency other than said 
voice frequency, and said modulating device is effective 
to supply signals at said chosen frequencies. 

16. A signalling arrangement as in claim 15 in which 
said modulating device is effective to supply signals at 
either of said chosen frequencies. 
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